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it by introducing what are called dopes. It was not in
petrol engines, however, but in heavy-oil engines that
Rudolph Diesel initiated a change of first-rate importance,
about 1895. Instead of compressing a combustible mix-
ture, he compressed the air alone, beinging it to a very
high pressure, and thereby making it so hot that when
the charge of oil was forcibly injected at the dead-point
there was instant ignition. This escaped all risk of pre-
ignition and greatly augmented the efficiency of the
action, as a thermodynamic consequence of the very high
temperature at which the fuel gave up its heat. To
force the fuel in, he employed an auxiliary supply of still
more highly-compressed air, but this plan is now less
common than the simpler one of using a high-pressure
pump, which delivers the oil in a spray of exceedingly fine
drops. The essential feature of the engine is that the
fuel does not enter the cylinder until the air there is
highly compressed and the working stroke is about to
begin. It is this feature which has made the Diesel
engine the most efficient of all known means of obtaining
mechanical work from the combustion of fuel. When I
say the most efficient, I am using the word in its thermo-
dynamic sense ; other factors obviously enter when you
come to consider questions of mechanical simplicity, of
suitability for a particular purpose, or of cost.

As a small-power prime-mover in situations where
electric supply is not available, such as country houses,
farms, or isolated workshops, the convenience of the
internal-combustion engine has, in fact, led to its almost
universal use in preference to steam.

We have still to speak of how, for larger uses, the steam
engine has held its own during this half-century of change.
Before doing that, however, it may help us to realize
the other side of the matter if we imagine our prophet
of 1881 brought back, to earth so that he may see for